In the structure of the ammonium hydrogen salt of (3-chloro-2-methylphenoxy)acetic acid, NH 4 + ÁC 18 H 17 Cl 2 O 6 À , the dimeric anion comprises two inversion-related head-to-head components linked through a short symmetric carboxyl OÁ Á ÁHÁ Á ÁO hydrogen bond in which the delocalized acid H atom lies on an inversion centre. The ammonium cation is disordered over another inversion centre. The crystal structure is based on a number of inter-species ammonium N-HÁ Á ÁO hydrogen-bonding associations, giving two-dimensional layers lying parallel to (001).
Structure description
The phenoxyacetic acid analogues comprise an important group of chemicals, among which there are a number of herbicidally active commercial herbicides, including the ringsubstituted members [2,4-dichloro-(2,4-D) , 2,4,5-trichloro-(2,4,5-T) and 4-chloro-2-methyl-(MCPA)] (Zimdahl, 2010) . The crystal structures of a large number of these acid analogs and their metal complexes are known, but the ammonium salts of only a small number have been reported, namely the hemihydrates, with 2,4-D (Liu et al., 2009) , with MCPA and with (3,5-dichlorophenoxy)acetic acid (Smith, 2015) , and the anhydrous salts with the parent phenoxyacetic acid and (4-fluorophenoxy)acetic acid . In these structures, the presence of characteristic two-dimensional hydrogen-bonded nets are found, predicted by Odendal et al. (2010) for ammonium salts of this type of monocarboxylic acid. Herein is reported the structure of the anhydrous ammonium hydrogen salt of (3-chloro-2-methylphenoxy)acetic acid, NH 4 + ÁC 18 H 17 -Cl 2 O 6 À . In the structure of the title salt, the dimeric monoanionic species is unusual in that it comprises two inversion-related components which are linked through a single delocalized carboxyl proton (H14) lying on the inversion centre at (1, 1, 0) in a short Table 1 ). This type of symmetric interaction (Type A) is found in the early reported potassium and rubidium hydrogen salts of 2-nitrobenzoic acid (Shrivastava & Speakman, 1961) and although no other ammonium phenoxyacetates of this type are known (Smith, , 2015 , the caesium-2,4-D structure has a coordinated hydrogen bis[(2,4-dichlorophenoxy)acetic acid)] ligand species, with OÁ Á ÁHÁ Á ÁO = 2.449 (4) Å (Smith & Lynch, 2014) . Other examples of ammonium and alkali metal hydrogen bis(monocarboxylates) are known, including those in which the acid H atom is disordered within the short hydrogen bond (equivalent to a 1:1:1 cation-anion-acid adduct) (Type B), e.g. ammonium hydrogen bis(3-bromocinnamate) (Chowdhury & Kariuki, 2006) and potassium hydrogen bis(4-nitrobenzoate) (Shrivastava & Speakman, 1961) .
The H atoms of the ammonium anion are disordered over an inversion centre at N1 (0, 1 2 , 0) and are related by symmetry code (Àx, Ày + 1, Àz). These atoms are involved in hydrogenbonding interactions with phenoxy and carboxyl O-atom acceptors (Table 1) , giving an overall two-dimensional layered structure which lies parallel to (001) (Fig. 2) . This is also similar to the predicted two-dimensional layered structures in the other ammonium phenoxyacetates , as predicted by Odendal et al. (2010) .
The phenoxyacetate species are essentially planar with the comparative defining torsion angles in the oxoacetate side chain, viz. C2-C1-O11-C12, C1-O11-C12-C13 and O11-C12-C13-O14 of À174.3 (2), 171.5 (2) and
, respectively. This planarity is also found in the parent acid (Smith, 2013) and in the majority of the phenoxyacetic acids, an exception being the 2,4-D structure (Smith et al., 1976) , in which the oxoacetic acid side chain adopts a synclinal conformation.
Synthesis and crystallization
The title compound was prepared by the addition of excess 5 M aqueous ammonia solution to 1 mmol of (3-chloro-2-methylphenoxy)acetic acid (200 mg) in 10 ml of 10% ethanolwater. Room-temperature evaporation of the solvent gave small colourless single-crystal plates suitable for the X-ray analysis.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The H atoms of the 50% disordered ammonium cation centred at (0, 1 2 , 0) were located by difference methods and were included in the refinements with Table 1 Hydrogen-bond geometry (Å , ). (2) 163 (5) Symmetry codes: (i) Àx þ 2; Ày þ 2; Àz; (ii) Àx; Ày þ 1; Àz; (iii) Àx þ 1; Ày þ 1; Àz; (iv) Àx þ 1; Ày þ 2; Àz.
Figure 1
The molecular conformation and atom-numbering scheme for the title salt, with displacement ellipsoids drawn at the 50% probability level. The interspecies H atom (H14) and the ammonium cation are disordered over inversion centres, with the two phenoxy species related by the symmetry code (i) Àx + 2, Ày + 2, Àz. H atoms of one disorder component of the rotationally disordered methyl group are not shown.
Figure 2
A perspective view of a portion of the two-dimensional hydrogen-bonded network structure of the title salt, with hydrogen bonds shown as dashed lines. Non-associative hydrogen bonds are not shown. For symmetry codes, see N-H bond-length restraints and with their isotropic displacement parameters riding and U iso (H) = 1.2U eq (N1). Carboxyl atom H14 was located at (1,1,0) and constrained in the refinement, with the displacement parameter allowed to ride, and U eq (H) = 1.5U eq (O14). The methyl group was found to be rotationally disordered, with H atoms split over six equivalent half-sites and was treated accordingly. 
